Summary. The experiments examined the timing, duration and possible enhancement effects of group contact on the delay of sexual maturation produced in prepubertal female house mice by urine from grouped females. One or three days of pheromone stimulation at specified ages during the first 2 weeks after weaning was not sufficient to delay puberty in females caged singly. However, pheromone treatment for 7 days, beginning during the first week after weaning, did significantly delay the onset of first vaginal oestrus relative to control females treated with water. Both the timing and duration of pheromone stimulation appear to be critical factors affecting pheromoneinduced delay of sexual maturation. Mean ages at first oestrus for females housed with a group of 7 other females, for 3 or 7 days at specified ages during the first 2 weeks after weaning, did not differ from mean ages recorded with urine stimulation only. Contact with other females does not appear to alter or enhance the delay-of-maturation effect achieved with urine stimulation. In all these respects the maturation-delay pheromone of grouped female mice appears to differ from the puberty-accelerating pheromone of male mice.
Introduction
Previous investigations have shown that social and environmental factors may accelerate or delay the timing of sexual maturation of juvenile female mice (Vandenbergh, 1967; Cowley & Wise, 1972; Drickamer, 1974a) . Urinary pheromone stimulation and synergistic social contact from adult male mice have been implicated as factors in the acceleration of puberty (Vandenbergh, 1969; Drickamer, 1974b; Bronson & Maruniak, 1975) , while a pheromone produced by freely-interacting grouped female mice is an important factor affecting the delay of maturation in young female mice housed at different densities (Cowley & Wise, 1972; Drickamer, 1974a) .
The timing and duration of the stimulation could influence the effectiveness of maturationdelaying and maturation-accelerating pheromones. Colby & Vandenbergh (1974) reported that 3 days of pheromone stimulation with male urine were sufficient to accelerate puberty. In addition they found that the older the young female mouse was at the time of pheromone treatment, the shorter the interval between the treatment and attainment of puberty. The present investigation was designed to test the effects of duration and timing of exposure of young female mice to urine from grouped females on the occurrence of first vaginal oestrus.
Methods and Results

General
The ICR/Alb mice were from a random-bred closed-colony stock. The colony and the experi¬ mental mice were housed in shoe-box cages of polypropylene, measuring 15 Vandenbergh (1969) and Vandenbergh, Drickamer & Colby (1972 (or water) to the external nares of each treatment subject on the specified day.
Results. There were no significant differences in the mean ages at first oestrus in any of the treatment groups (Table 1) . Results. Analyses-of-variance revealed significant differences in the mean ages at first oestrus among the 5 treatment groups for each type of female urine used ( It therefore appears (i) that more than 3 days ofstimulation with grouped female urine is necessary for achieving a delay in puberty and (ii) that the urine treatment must commence by at least 6 or 7 days after weaning. Cowley & Wise (1972) have previously shown that stimulation with grouped female mouse urine before weaning can significantly delay sexual maturation.
Colby & Vandenbergh (1974) found that 3 days of urine stimulation with the male-produced pheromone which accelerates sexual maturation was sufficient to produce earlier mean ages at first oestrus than in untreated controls. They also reported that the older the mouse was at the time of urine treatment, the faster its subsequent sexual development. They suggested that exposure to adult male mouse urine does not trigger puberty, but instead accelerates an ongoing process. Our results from Exp. Ill suggest that the maturation-delaying pheromone produced by grouped female mice acts either to block temporarily or to slow down the ongoing sexual development process.
The results of Exps IV and V indicate that the delay-of-maturation effect produced when females are caged in groups appears to be a function solely of the pheromone and the effect is not altered or enhanced by social contact. The delay of sexual maturation is not altered if ovariectomized females are used in these groups and young females treated with urine from grouped ovariectomized females also have a delayed first oestrus (unpublished), indicating that ovarian hormones are not necessary for the production and/or secretion of the maturation-delaying pheromone. Drickamer (1974a) has previously shown that free social interaction among the grouped female mice is necessary for production of this pheromone. Previous studies of the acceleration of maturation by the male have established that both a urinary pheromone and synergistic social cues are important factors influ¬ encing the timing of puberty (Drickamer, 1974b; Bronson & Maruniak, 1975) .
The present results also confirm earlier work (Drickamer, 1974a) which indicated that juvenile and adult females housed in groups produce the maturation-delaying pheromone. The question of whether the pheromone(s) produced by young and adult females are identical must await chemical analyses. In contrast to these findings for females, the acceleratory pheromone is produced only by adult intact males, and not by either juvenile or castrated males (Colby & Vandenbergh, 1974; Drickamer & Murphy, 1977 
